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Summary

S tate and local officials have voiced strong op-
position in recent years to the growing number
of federal requirements. At the local level,

environmental requirements are perceived to be par-
ticularly onerous. Critics of those so-called "un-
funded mandates" argue that they place a large bur-
den on local governments, the federal government
frequently underestimates local costs, the costs of
such mandates sometimes outweigh their benefits,
and often the mandates lack the flexibility to accom-
modate important differences in local conditions.
The Congressional Budget Office (CBO) examined
available data to determine the validity of those criti-
cisms with respect to the Safe Drinking Water Act
(SDWA). The SDWA was enacted in 1974 and re-
quires all public water systems to meet drinking wa-
ter standards and monitoring requirements that the
Environmental Protection Agency (EPA) has devel-
oped.

CBO chose to use the SDWA as a case study of
the unfunded mandates issue because the SDWA has
been identified as one of the more burdensome fed-
eral mandates. In addition, examining its local cost
impact is relatively easy because only a limited
amount of federal aid is provided to drinking water
systems. Consequently, one does not need to try and
separate federally funded costs from locally funded
costs for most systems. Even with that simplifying
feature, this case study highlights many of the diffi-
culties in measuring the costs and benefits of federal
mandates. Data on costs and benefits are limited. In
addition, no reliable method exists to estimate the
incremental cost of the SDWA-that is, the additional

expenditures that federal standards require water sys-
tems to make above and beyond the expenditures that
they would have made to ensure safe drinking water
without such standards. Despite those difficulties,
this study reaches several conclusions.

To Date, the SDWA Has
Resulted in Fairly Modest
Costs for Most Households
Although the SDWA has been cited as a particularly
burdensome mandate, available data do not indicate
that it has imposed high costs on most households.
Cost estimates from the EPA and available data on
actual experiences with costs at the local level both
indicate that most households—approximately 80 per-
cent-are expected to incur costs of less than $20 per
year to treat their drinking water to meet the stan-
dards specified by the existing rules of the SDWA.
Moreover, comparing EPA data with available local
estimates does not reveal that the EPA has underesti-
mated local compliance costs.

The limited available data indicate that the Safe
Drinking Water Act currently places a small fiscal
burden on most municipalities, accounting for less
than 0.1 percent of median household income or av-
erage residential property values. Although those
results are important, this study did not examine the
cumulative effect that multiple federal mandates have
on municipalities.
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Average household costs are modest for most
communities, but some could face very high house-
hold costs-in excess of $100 per year-under existing
drinking water standards. Households served by
small water systems are particularly likely to face
high costs. Furthermore, compliance costs could in-
crease significantly over time. In fact, four rules that
are currently proposed under the SDWA could more
than triple compliance costs.

Benefit-to-Cost Ratios
Vary Widely by Categories
for Contaminants and
System Sizes

For both existing and proposed regulations for car-
cinogens in drinking water, CBO examined available
data on the cost per cancer case avoided—that is, the
cost to prevent a single case of cancer. Those data
indicate that the cost per cancer case avoided varies
greatly among contaminants. For example, the aver-
age cost per cancer case avoided (averaged for all
system sizes) is estimated at $500,000 for regulating
the pesticide ethylene dibromide and its co-contami-
nants compared with more than $4 billion for regulat-
ing the pesticides atrazine and alachlor. In addition,
the cost per cancer case avoided tends to increase
sharply as the size of the system decreases. For ex-
ample, in the category for the largest-sized systems,
the expected cost per cancer case avoided because of
the proposed regulation of adjusted gross alpha emit-
ters (which primarily reduces exposure to the radio-
nuclide polonium) is $600,000 compared with more
than $1 billion for the category for the smallest-sized
systems.

Conclusions about the merits of drinking water
standards are limited by a great deal of uncertainty
underlying estimates of both costs and benefits.
However, in some cases the cost per cancer case
avoided would need to be decreased by a factor of 10
or more to fall within the range that is generally con-
sidered reasonable.

The most costly rule currently proposed is the
Disinfectants/Disinfection By-Product (D/DBP)
Rule. The degree to which that rule would reduce the
risk of cancer is extremely uncertain. The EPA esti-
mates that the average cost per cancer case avoided
ranges between $867,000 and $8.7 billion in the ini-
tial stage of the rule and between $840,000 and $19
billion in the extended stage.

The second most costly rule currently proposed is
the Enhanced Surface Water Treatment (ESWT)
Rule, which is designed to prevent the outbreak of
waterborne gastrointestinal diseases. Using an esti-
mate of medical costs and lost wages as a measure of
benefit, the benefits are expected to exceed the aver-
age cost per case of waterborne disease avoided as a
result of complying with the proposed initial phase of
the ESWT rule (averaged for all systems). That as-
sessment, however, is based on limited data on the
potential risk of waterborne diseases.

The EPAfs and States1 Use of
Legislative Tools to Provide
Flexibility to Water Systems
Has Been Limited

One benefit of federal drinking water standards is the
assurance that all water systems meet minimum
health standards. A potential disadvantage of federal
requirements, however, is that uniform requirements
may cause some localities to take actions that do not
make sense for their specific community-such as
testing for chemicals that are not used in their area or
undertaking treatment measures for which the costs
far outweigh the benefits. An important question,
therefore, is whether the SDWA provides sufficient
flexibility to adjust requirements in those cases.

The SDWA provides the EPA and the states with
several tools that are designed to allow them to pro-
vide flexibility to water systems. Those measures of
flexibility, however, have not been widely used. Fur-
thermore, numerous barriers prevent more wide-
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spread use of those measures. Such barriers include
constraints on resources, concerns about public per-
ception, and the effect that those measures might
have on protecting public health.

The SDWA Case Study
Highlights Challenges That
CBO Faces in Providing State
and Local Cost Estimates

The Unfunded Mandates Reform Act of 1995 re-
quires CBO to estimate the costs that proposed legis-
lation will impose on state and local governments as
well as the private sector. The SDWA case study
highlights some of the challenges involved in fulfill-
ing that responsibility. Because mandates are often
designed to achieve goals that state and local govern-

ments share, a particularly difficult issue is how to
estimate the additional, or incremental, costs that a
mandate imposes—above and beyond the expendi-
tures that state and local governments would have
made in its absence.

Estimating state and local costs at the legislative
stage is more difficult than estimating the cost of cur-
rent and proposed standards under the SDWA for at
least three reasons. First, legislation is often broad
and lacks the specifics, which are developed through
the regulatory process, to project costs. Second,
many of the sources of data used in this study are not
available at the legislative stage. Third, often only a
very limited amount of time is available to collect
information on projected state and local costs. As a
result of those complicating factors, cost estimates
constructed at the legislative stage will be much less
precise than examinations conducted after the law or
regulation has taken effect.





Chapter One

Introduction

I n the past several years, a growing movement
has attempted to draw attention to the costs that
state and local governments bear in complying

with federal requirements. At the local level, envi-
ronmental laws are regarded as particularly burden-
some. For example, in two surveys that were de-
signed to draw attention to the cost that federal man-
dates impose on local governments, over half of the
mandates on which localities provided information
were environmental ones.1 The Congressional Bud-
get Office (CBO) examined the Safe Drinking Water
Act (SDWA) as a case study of federal mandates.
The SDWA requires all public water systems to com-
ply with drinking water standards and monitoring
requirements developed by the Environmental Pro-
tection Agency (EPA).

CBO chose to use the SDWA as a case study of
federal mandates for two reasons. First, it has often
been cited as a particularly onerous mandate.2 Sec-
ond, examining the local cost impact is relatively
easy because only limited offsetting federal funds
have been provided to localities; hence, separating
local from federal cost shares is unnecessary.

1. See the U.S. Conference of Mayors, Impact of Unfunded Federal
Mandates on U.S. Cities (Washington, D.C.: U.S. Conference of
Mayors, October 1993); and National Association of Counties, The
Burden of Unfunded Mandates: A Survey of the Impact of Un-
funded Mandates on American Counties (Washington, D.C.: Na-
tional Association of Counties, October 1993).

2. For example, see "Costly Federal Mandates Spur Protest," Wash-
ington Post, October 27, 1993, p. A3.

The increasing concern about the costs that fed-
eral mandates impose on state and local governments
has led the Congress to pass legislation-the Un-
funded Mandates Reform Act of 1995—that would
make it harder to enact additional unfunded man-
dates. That legislation allows Members of Congress
to raise a point of order against intergovernmental
mandates that exceed a $50 million threshold unless
funding is provided to pay fully for the mandate. The
legislation also requires CBO to estimate the cost of
federal mandates to state and local governments.

The analysis of the SDWA conducted in this
study does not represent the types of cost estimates
that CBO will make under the Unfunded Mandates
Reform Act. Rather, this study is a much more com-
plete analysis that examines both costs and benefits
using data that are typically not available at the legis-
lative stage. (See Chapter 6 for a more complete dis-
cussion of the requirements of the Unfunded Man-
dates Reform Act of 1995 and the challenges that
CBO faces in providing state and local cost esti-
mates.)

Study Objectives

Critics of unfunded mandates argue that the number
of mandates that the federal government has imposed
on state and local governments has increased while
the amount of federal aid has declined and that those
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mandates displace local priorities. Furthermore, they
argue that the federal government has often underes-
timated the cost of complying with those mandates;
the costs of the mandates sometimes outweigh the
benefits; the mandates have placed a large burden on
local governments; and the federal mandates are in-
flexible, requiring localities to do things that do not
make sense for their particular communities.

Conversely, proponents of federal mandates ar-
gue that they prevent states and localities from im-
posing costs on citizens or businesses outside their
boundaries and that they ensure that citizens are
guaranteed a minimum level of safety (such as clean
drinking water) or rights (such as access to public
facilities for handicapped people) regardless of where
they live or travel. In addition, uniform national
standards may be more efficient than multiple state
or local standards in some cases, such as for compa-
nies that have plants in different locations. Finally,
uniform standards may prevent local governments
from setting lower safety or environmental standards
in order to attract businesses to their area.

In this study, CBO examines whether some of the
criticisms that have been made of federal mandates
are valid for the SDWA. Specifically, it examines
whether the SDWA:

o Has imposed large costs on households,

o Has costs that exceed benefits,

o Has imposed a large fiscal burden on municipali-
ties, and

o Lacks flexibility to allow regulators to adjust the
act's requirements based on the specific circum-
stances of individual communities.

In addition, CBO examines whether the available
data on the SDWA show that the federal government
has underestimated the actual costs of compliance.
Finally, CBO uses the SDWA to draw conclusions
about the challenges that it faces in providing state
and local cost estimates.

Measuring the Incremental
Cost of Unfunded Federal
Mandates

Many federal mandates are designed to achieve a
goal that state and local governments share. Conse-
quently, many state and local governments would
take actions toward achieving that goal without a fed-
eral mandate. The true cost of the mandate, there-
fore, is the incremental cost that the mandate imposes
on state and local governments. For example, most
communities strive to provide their residents with
safe drinking water. They would undertake some
testing and treatment of their drinking water even
without federal requirements. Calculating the incre-
mental cost of the SDWA requires subtracting the
cost of treatment and testing that communities would
have undertaken without the mandate from the total
treatment and testing costs that they incur once the
mandate is in place. Unfortunately, no accurate
method is available to determine what communities
would have done if no federal requirements had been
in force.

Because the actions that communities would
have taken without a mandate are unknown, cost esti-
mates of mandates typically reflect total, not incre-
mental, costs. Those cost estimates, therefore, gener-
ally overstate the cost of the mandate. For example,
when the EPA estimates the cost of the SDWA, it
typically does not attempt to exclude the costs of
testing and treatment that communities would have
undertaken without federal drinking water standards.

Data on the Costs and
Benefits of the Safe
Drinking Water Act

Three primary sources provide information about the
cost of the SDWA:
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o Census data indicate actual expenditures for
drinking water by local governments in the
United States. Although those data reflect actual
costs at the national level, they do not provide a
breakdown of what share of the costs are the re-
sult of drinking water treatment, as opposed to
delivery.

o Engineering models are used to construct cost
estimates based on assumptions about treatment
design characteristics and cost components. An
advantage of those estimates is that they may be
designed to represent costs at the national level.
However, they have two major limitations. The
costs generated by those models depend on nu-
merous assumptions and may not accurately re-
flect actual costs. In addition, those estimates do
not account for the actions that communities
would have undertaken in the absence of drink-
ing water standards~that is, they reflect total, not
incremental, costs.

o Data on actual costs at the local level are avail-
able in the form of case studies and surveys. The
most comprehensive source of data on actual lo-
cal costs (and the one used in this study) is a mu-
nicipal expenditure survey that was conducted by
Price Waterhouse for the United States Confer-
ence of Mayors and the National Association of
Counties. That survey, however, was not de-
signed to be representative at the national level,
has numerous quality control limitations, and
also reflects total-not incremental-costs.

Data on benefits are even more limited than those
on costs. Estimates of benefits do not accompany
local estimates of actual costs for particular com-
munities in the municipal expenditure survey. The
EPA is the primary source of information on benefits.
In some cases, the EPA provides information on the
number of health effects (such as cases of cancer or
gastroenteritis) that may be avoided as a result of the
regulation. In other cases, it is only able to estimate
the number of people who will avoid exposure to a
contaminant.

Although the data on both costs and benefits are
limited, careful examination and comparison of the
available data reveal important insights into the mag-
nitude of the burden that the SDWA places on local

communities and the potential sources of local dis-
content.

Background on Drinking
Water Regulations and
Trends in Cost

Local governments treated their drinking water to
ensure acceptable taste and odor and to prevent the
outbreak of acute waterborne disease long before the
Environmental Protection Agency was established
and the SDWA was enacted. The initial federal ac-
tion concerning drinking water was the establishment
of the Public Health Service (PHS) Hygienic Labora-
tory in 1901.3 That laboratory investigated infectious
diseases. In 1914, the PHS established criteria to test
drinking water that interstate carriers used. Over
time, those standards began to be applied to water
that was distributed by municipalities, and such stan-
dards were revised in 1925, 1946, and 1962. By
1971, a large number of states had officially adopted
or were using the PHS drinking water standards.
However, the federal enforcement authority was lim-
ited to prohibiting interstate carriers from using water
from a system that failed to comply with standards.

Several events led to the passage of the SDWA in
1974, which considerably expanded the federal role
in protecting drinking water. First, although water-
borne diseases had been virtually eliminated since
the 1930s, they began to reemerge during the 1960s.
One explanation for that reemergence was that states
switched often limited resources away from drinking
water safety programs to deal with water pollution
following the inception of the federal water pollution
program in 1948. In response to the reemergence of
waterborne disease, the Bureau of Water Hygiene of

The discussion on drinking water treatment before the passage of
the SDWA and the factors that led to its passage is drawn from
Thomas J. Douglas, "Safe Drinking Water Act of 1974-History
and Critique," Environmental Affairs, vol. 5 (Summer 1976); state-
ment of Robert W. Fri, Deputy Administrator, Environmental Pro-
tection Agency, before the Subcommittee on Public Health and
Environment of the House Committee on Interstate and Foreign
Commerce, March 8, 1973; and Congressional Quarterly, Almanac:
93rd Congress, 2nd Session-1974, vol. 30 (1974), pp. 423-426.
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Boxl.
Existing and Proposed Rules Under

the Safe Drinking Water Act as of September 1994

Following the 1986 amendments to the Safe Drinking
Water Act, the Environmental Protection Agency
(EPA) issued seven major rules (referred to as "exist-
ing rules" in this study). In addition, EPA has pro-
posed four more rules.

Existing Rules

The EPA has issued rules for both individual con-
taminants, such as fluorides, and groups of con-
taminants, such as inorganic compounds. Each of the
final rules is listed below. The Phase II rule is broken
down into synthetic organic compounds and inorganic
compounds. The date in parentheses indicates when
the rule was published in the Federal Register. Rules
generally become effective 18 months after they are
published.

Fluoride (April 2, 1986). Fluorides occur naturally
and are added during the treatment process in many
water systems. Amounts greater than two parts per
million can have harmful effects, ranging from discol-
oration and pitting of teeth to bone and skeletal dam-
age. Systems must test for fluoride. If it is found to
be above allowable levels, they must change their op-
erations or take other actions to lower the level.

Phase I Volatile Organic Compounds (July 8,
1987). Volatile synthetic organic chemicals (VOCs)
are man-made compounds used for a variety of indus-
trial and manufacturing purposes in the form of prod-
ucts such as solvents, degreasers, and dry cleaning
chemicals. VOCs have adverse effects on the liver,
kidneys, and nervous system, and they may cause can-
cer in humans. Water systems must sample for VOCs.
When the compounds are found, the source of the
VOCs must be removed or treatment must be under-
taken.

Surface Water Treatment Rule (June 29, 1989).
The rule for treating surface water requires treatment
to control bacteria and other microbes that are diffi-
cult to detect and pose immediate health risks. This
rule covers all surface water systems and groundwater
systems that are under the direct influence of surface
water. The rule requires affected systems to disinfect
and install a subset of systems to filter their water.

Total Coliform Monitoring (June 29, 1989). Total
coliform monitoring requirements affect all commu-
nity water systems. Systems are required to conduct
monthly tests for coliform bacteria, which indicate
whether potentially harmful bacteria may be in the
water. Over the years, bacteria from sewage and ani-
mal wastes have presented the most frequent and im-
mediate health risks to community water supplies.

Phase II Synthetic Organic Compounds (January
30, 1990, for 14 Contaminants; July 1, 1991, for
One Contaminant). This rule covers Phase II syn-
thetic organic compounds (SOCs) and nonvolatile
man-made compounds, primarily pesticides and poly-
chlorinated biphenyls. Adverse health effects from
exposure to SOCs include damage to the nervous sys-
tem and kidneys and risk of cancer. Vulnerable water
systems must test for SOCs. If the contaminants are
found, the source of the SOCs must be removed or the
water supply must be treated to remove them.

Phase II Inorganic Compounds (January 30,1990,
for 19 Contaminants; July 1, 1991, for Four Con-
taminants). Phase II inorganic compounds (lOCs)
may be naturally occurring in geological structures or
they may be caused by mining, industrial, or agricul-
tural activities. In large amounts, these chemicals can
damage the liver, kidney, nervous system, circulatory
system, blood, gastrointestinal system, bones, or skin.

the PHS undertook a study of 969 public water sys-
tems in 1969. That study played an important role in
generating Congressional interest in legislation on
drinking water and the ultimate passage of the
SDWA. It indicated deficiencies in the quality of
drinking water, the capacities of purifying and distri-

bution systems, and the surveillance of water systems
by state and local officials. Furthermore, the study
noted that many of the Public Health Service's drink-
ing water standards had been based on insufficient
data and that they did not cover many contaminants
found in drinking water.
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All community water systems must monitor for regu-
lated lOCs. If lOCs are found, their level must be
adequately reduced or treatment must be undertaken.

Lead and Copper (June 7, 1991). Lead and copper
contamination generally occurs after water has left the
public water system. Therefore, testing for it should
be done at household faucets. Water systems must
target homes with a high risk of lead and copper con-
tamination and conduct tests in those locations. If
contamination is found, water systems must reduce
the corrosiveness of the water or replace materials
containing lead under the control of the water system.
Water systems are not required to replace customers'
pipes containing lead.

Phase V SOCs and lOCs (July 25, 1992). See the
description above of Phase II SOCs and lOCs.

Proposed Rules

The EPA has proposed four rules that are not yet final.
The Radionuclides Rule and the Sulfate Rule cover
compounds that the EPA was specifically required to
regulate under the 1986 amendments. The Disinfec-
tants/Disinfection By-Product Rule is one of the first
group of 25 substances for which EPA is required to
set standards.

Radionuclides Rule. The Radionuclides Rule sets
standards for radon-222, radium-226, radium-228,
uranium, and adjusted gross alpha emitters. Those
radionuclides are classified as Group A human car-
cinogens; in addition, uranium is toxic to kidneys.
People can be exposed to radionuclides by drinking
tap water that contains them or by inhaling radio-
nuclides released into indoor air from tap water. The
proposed rule on radionuclides primarily affects
groundwater systems.

Disinfectants and Disinfection By-Products. Disin-
fectants (such as chlorine) are used by over 90 percent
of surface water systems and less than one-half of

groundwater systems to prevent diseases caused by
microbiological contaminants. Although disinfection
provides important benefits, the disinfectants them-
selves can react with organic materials in water sup-
plies to form disinfection by-products. Such by-
products may ultimately increase the risk of cancer.
Stage I of the proposed rule would require systems to
use existing treatment processes to remove precursors
(for example, total organic carbon) of disinfection by-
products. Stage II would require systems serving
more than 10,000 people to undertake testing and
treatment for disinfection by-products. An extended
Stage II would expand those requirements to all sys-
tems.

Enhanced Surface Water Treatment Rule. The rule
on enhanced surface water treatment (ESWT) would
expand the controls established under the Surface Wa-
ter Treatment Rule. Additional controls are proposed
because of new evidence that exposure to microbial
contaminants in surface waters may be significantly
greater than previously believed. In addition, require-
ments under the proposed rule for disinfectants and
disinfection by-products may result in greater risk
from microbial contaminants. Under the proposed
rule, an "interim" ESWT rule would require additional
controls for systems serving more than 10,000 people.
A "long-term" ESWT rule would extend those re-
quirements to all systems.

Sulfate Rule. The primary adverse health effect of
ingested sulfate is diarrhea in unacclimated individu-
als, who include infants and new residents and visitors
to high-sulfate areas. The Environmental Protection
Agency is proposing four options for regulating sul-
fate. The preferred option, Option 1, is an alternative
to central treatment. Under that option, a system may
comply by providing the exposed population with al-
ternative water supplies, establishing and maintaining
a public education program, and carrying out a public
notice program. Under that option, systems may still
opt for central treatment, and almost all large systems
are expected to do so.

In addition to the reemergence of waterborne dis-
eases, the passage of the SDWA stemmed from a
concern about introducing many new chemical pol-
lutants into water supplies following World War II
and the belief that treatment technology for drinking
water was not advancing rapidly enough to address

those types of pollutants. Two reports-one by the
Environmental Defense Fund and the other by the
EPA—linked certain pollutants found in drinking wa-
ter with cancer. Those reports provided the final im-
petus needed to pass the SDWA.
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Figure 1.
Annual Local Expenditures for Water Supply Measured on a Per Capita Basis, 1957-1991
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SOURCE: Congressional Budget Office calculations based on data from the Environmental Protection Agency and the Bureau of the Census.

NOTES: Local expenditures were divided by estimates of the population served by publicly owned community water systems.

SDWA = Safe Drinking Water Act.

In 1974, the Congress passed the SDWA and di-
rected the EPA to define national interim regulations
for primary drinking water while final regulations
were being developed. The interim regulations codi-
fied existing health standards; they were promulgated
in December 1976 and became effective in mid-
1978. Another rule-the total trihalomethane regula-
tion-was issued in 1979 and became effective 18
months later. Trihalomethanes are cancer-causing
by-products that may form when drinking water is
treated with chlorine. The interim regulations and
the total trihalomethane rule were the only national
regulations covering drinking water in effect before
the 1986 amendments to the Safe Drinking Water
Act were passed.

The 1986 amendments directed the EPA to de-
velop regulations for 83 specific contaminants as
well as regulations mandating filtration (for those
water systems supplied by surface water sources) and

disinfection (for all water from public water sup-
plies).4 In addition, the law required the EPA to reg-
ulate 25 additional contaminants every three years.
Since 1986, the EPA has issued seven major regu-
lations that establish standards for either a specific
contaminant or groups of contaminants. Under those
rules, the EPA sets standards—called maximum con-
taminant levels-for each contaminant. All of the
seven rules are now in effect. Moreover, four regula-
tions are currently in the proposal stage. Two of the
proposed rules would be phased in, either having less
rigorous requirements or only covering large systems
in the initial phase. (See Box 1 on pages 4 and 5 for
a listing of the existing and proposed rules.)5

4. Environmental Protection Agency, Estimates of the Total Benefits
and Total Costs Associated with Implementation of the 1986
Amendments to the Safe Drinking Water Act (March 1990).

5. Rules that are now in their final form are referred to as "existing
rules" in this report. The EPA refers to those rules as "final rules."
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To date, no federal aid has been provided to
drinking water systems for the explicit purpose of
helping them to comply with the SDWA require-
ments. Since 1940, however, the Department of Ag-
riculture's Rural Development Administration has
provided loans to drinking water systems in rural ar-
eas or in cities or towns having populations of 10,000
or less. A grant program was added in 1966. Al-
though most of those funds have been used to build
infrastructure for water delivery, the program does
not preclude recipients from using the funds to build
drinking water treatment facilities.

Average per capita local water expenditures by
publicly owned water systems (net of federal funds
and adjusted for inflation) have increased signifi-
cantly, rising from $67 in 1957 to $132 in 1991 (see
Figure I).6 Using the average household size in those

Note that in some years, real (inflation-adjusted) per capita expen-
ditures decreased because nominal per capita expenditures in-
creased less than the inflation rate.

To figure per capita costs, CBO divided local expenditures for wa-
ter supply in each year by an estimate of the population served by
locally owned public water systems. That estimate was based on
Bureau of the Census data on the percentage of households served
by public and private community water systems and on information
about the percentage of community water systems that are publicly,
rather than privately, owned (see the appendix for details on how
per capita costs were constructed). CBO obtained the latter infor-
mation from the EPA's Federal Reporting Data System.

years would bring those costs to $223 per household
in 1957 and $343 in 1991.

Increased treatment of drinking water is a factor
that could explain at least part of the increase over
the 1957-1991 period. However, numerous other
factors could contribute to the increase as well. In
addition to the need to treat their drinking water, wa-
ter systems face rising costs for replacing and up-
grading their aging infrastructure for water delivery
and may be forced to use higher-cost water supplies
as populations grow and low-cost supplies are de-
pleted. In addition, increases in household income
affect the demand for water.7

7. Models of residential demand for water have generally found in-
come to have a small but statistically significant effect. The mag-
nitude of that effect varies with the model, the region of the coun-
try, and the price rate structure. However, most estimates indicate
that a 10 percent increase in income would result in an increase in
water consumption of between 1 percent and 2 percent. For exam-
ple, see Michael Niegwiadomy and David Molina, "Comparing
Residential Water Demand Estimates Under Decreasing and In-
creasing Block Rates Using Household Data," Land Economics,
vol. 65, no. 3 (August 1989); and Michael Niegwiadomy and David
Molina, "A Note on Price Perception in Water Demand Models,"
Land Economics, vol. 67, no. 3 (August 1991).






